Background: Increasing use of oral cytotoxic chemotherapy among cancer patient in Sudan, rising important concern about safety practicing and using of these drugs. This study aimed to assess and demonstrate pharmacist dispensing pattern and their educational role toward patients on oral cytotoxic drugs regimen in Radiation and Isotopes Center at Khartoum (RICK). Methods: Across-sectional study was carried out at (RICK) hospital pharmacies. Data collected by using self-administered questionnaire distributed to all staff in active works (40 pharmacists) during February 2016. Results: All the participants responded to the questionnaire. The study reported variation among pharmacists when checking prescription. In which 97.4% of them checked drug name while only 76.9% calculating the dose according to the body surface area. For the patients-pharmacist counseling and it is effectiveness the study revealed that 77.5% of pharmacist providing counseling for the patient at the first visit. 75% of pharmacists counseling the drugs regimen. 28.1% of them including the drugs side effects and management. The counseling of the drugs handling and storage was registered by 65.6% of the participants. 53.1% of the pharmacists advice the patients to swallow the tablets and not crush it. The drugs interaction was counseled by 9.4% and only 2% of pharmacists counseled patients about medications teratogenicity. The finding revealed significant association between pharmacist experience and counseling practice by chi-square (p-value=0.008) while, the hospital training and staff attending has on significant association with (p-value=0.922, p-value=0.479).
INTRODUCTION
The administration of oral chemotherapy has been in use since as early as the 1940s to treat chronic leukemia. [1] After the approving of capecitabine to treat cancer at 1998, [2] the development of oral chemotherapy agents has increased dramatically. [1, 2] With approving of new targeted molecular therapies, more than 25% antineoplastic agents currently being developed are oral drugs. [3, 4] These shifting oncologists to prescribe oral chemotherapy, as it has many social and economic advantages for patients including increased control and convenience for the patient, potential increase in the quality of life, sustained medication exposure and potential reduction in travel costs and use of health care resources. [1] While there are several advantages to prescribing oral chemotherapy, one must bear in mind that home-based chemotherapy may continue for some time without professional supervision. The intermittent nature of treatment regimens may be confusing to some patients and their families and non-compliance through misinterpretation carries the risk of serious harm. [5] [6] [7] Oral cytotoxic chemotherapy (OCCT) has the same risk as parenteral chemotherapy in terms of toxicities and potential for harm from medication, due to the narrow therapeutics index of these drugs. [5, 6, 8] Although there are few publications comparing chemotherapy errors that occur with oral versus intravenous administration, [9] there are several concerns that arise, including patient adherence, management of adverse reactions, drugs interaction, storage and handling. Which creates challenges and increase responsibilities for healthcare professionals in patient education. [5, 6, 10] Safe practicing of oral cytotoxic drugs involves the processes of prescribing, dispensing, patient education, administration, handling and storage of these drugs. [11] This study concentrates on the implementation of safety practices guidelines of these drugs among pharmacies staff. No recent study was done in Sudan that indicates safety of using these oral cytotoxic chemotherapies. The main objective of this study is to demonstrate safeguard dispensing guideline application and assessing pharmacist educational role toward patients on oral cytotoxic chemotherapy. The study was focused into four categorical points: drug regimen, side effect and management, handling and storage and drug/food/herbs interaction.
METHODS
This study is Qualitative, descriptive, cross-sectional study. It was carried out at the pharmacies of Radiation and Isotopes Center of Khartoum. Targeted all pharmacists on active work during February 2016.
Data collection method
Data were collected by using questionnaire. It was focused on the dispensing of five oral cytotoxic chemotherapies (methotrexate, thalidomide, 6-mercaptoburine, melphalan and hydroxyurea) which were dispensed at the hospital. The structure of it was based on the similar literature and the data from the Drug Information Center (DIC) at RICK hospital. A pilot study was done on five pharmacists to validate and adjust it.
Sample selection
The study covers all pharmacists on active work load during February. The total number of pharmacists was 40.
Study protocol
Participants filled the questionnaire after clarify the aim of the study to them.
Data management and statistical analysis
Data were tabulated using excel 2010 and analyzed using statistical package analysis of social science (SPSS v.20) . Binary logistic regression analyses were carried out for the dependent variable 'counseling to first visit patients'.
Ethical considerations
Approval from the hospital authorities and consultants running the pharmacies was obtained. Also, verbal informed consent was obtained from pharmacists prior to receiving questionnaire.
RESULTS

Demographic data of RICK pharmacies and their staff:
At the RICK hospital, there are seven pharmacies dispensing chemotherapy, four of which were specified to dispense oral cytotoxic drugs. Pharmacies staff are shifted constantly through all pharmacies, so all of them dispensed oral cytotoxic drugs. The range of daily prescriptions seen by all medical staff including oral and IV was around 640-810 as shown in Table 1 while, Figure 1 represent prescription seen per candidate.
Experience varies among participants with 37.5% having 1-3 years of experience, 27.5% having 4-10 years, 20% with less than one year and 15% with more than 10 years of experience.
Regarding staff training on oral chemotherapy, 73% said they received training and 47.5% regularly attend CPD at the hospital. 
Dispensing:
At RICK hospital there are six types of oral cytotoxic drugs, the frequencies of dispensing of these drugs by candidates was shown to have a close percentage; chlorambucil registered the highest one, with 56.8%, followed by methotrexate and 6-mercaptoburine with 54.1%, hydroxyurea and thalidomide with 35.1%, finally melphalan with 29.7%.
Regarding the pharmacist concern when checking prescriptions, most of the staff registered a high percent of checking dates and drug names (94.9% and 97.4%, respectively). The time interval of the patient visits and if the prescription written by consultant or registrar, this was checked by 84.6% of staff. The other information registered less consideration such as dosage calculation according to body surface area, appropriateness of drugs with diagnosis and lab investigations by 76.9%, 59% and 56.4% respectively.
Effectiveness of pharmacist-patient consultations:
77.5% of pharmacist providing counseling for the patient at the first visit. Figure 5 represent the variation among pharmacists when they are counseling patients. These were divided into fifth categories.
Firstly, treatment duration and regimen:
96.9% of pharmacist counsel treatment duration while, drug regimen has less priority in the counseling by 75% of pharmacists.
Secondly, Side effects and managements:
Regarding the side effects 28.1% of pharmacists counseled patients, while 85% of pharmacists received complaints about drugs. Nausea is the most reported complaint by pharmacists by 84.8%. The management of these complaints represented in Table 2 the result showed that 62.5% of the pharmacy staff referred patients immediately to their doctors while the Kruskal-Wallis test ( Figure 6 ) revealed significant variation in the response actions made by the pharmacist with experience (F=8.996, p-value=0.029). In which the more experienced pharmacists clarify side effects and complaints of these drugs before referring patient.
Thirdly, Handling and storage:
65.6% of pharmacists said they are counseled the patient about handling and storage. In fact there are many aspects to ensure patient knowledge about the proper handling and storage, the most essential point is to avoid direct contact of these drugs with skin and avoiding tablet or capsule crushing. 53.1% of pharmacists counseled that point with patients.
Fourthly, drugs/ herbs/ interaction:
The serious drugs herb interaction reported as the lowest present (9.4%) of the pharmacist consultation priority.
Fifthly, Essential advice and precaution:
Regarding the general advice to the patients (Figure 7 ), 76% of pharmacists advised patients to take their drugs before or after meals to avoid interactions, while only 2% of pharmacists counseled patients about teratogenicity of these drugs and advised them to avoid pregnancy. Table 3 represents the logistic regression model assessing counseling parameters for the first visit patients between the participants.
The pharmacists' parameter correlations:
DISCUSSION
This study is one of fewer studies in Sudan concerned to assess pharmacist role toward cancer patients in practicing and using of oral cytotoxic drugs in a safely manner.
The study showed a high participation rate as it covers all pharmacies staff members in active work load excluding participants of the pilot study to standardize the questionnaire. The drugs are dispensing in four pharmacies (central, public, pediatric and oral pharmacies). Staff members shifted along pharmacies and they dispense oral cytotoxic chemotherapy. Whereas no fixed data which calculate the percentage of prescribed chemotherapy, the rate of oral chemotherapy prescriptions was shown to be high as the pharmacists reported high percent of dispensing. The dispensing of IV prescriptions and oral medication at the same pharmacies may lead to under focusing to patients whom taken the oral medications. As stated in Canadian guideline [12] the intravenous therapy take the opportunities while, the oral chemotherapy lack of standardized process to safely self-administered. Indeed these homesitting cytotoxic therapies have the same risk of the parental.
On the other hand, the variation of demographic data among the participants only the experience revealed significant association with counseling practice. As candidates with experience of less than year were less likely to attempt counseling of patients receiving treatment for the first-time; as experience went up, the counseling became the rend.
In addition, the candidates training and the regularity of attending it, have no significant association with patient counseling whom are arriving for the first time. These may be due to generalization of these training on all the chemotherapy (as acknowledge by DIC) and did not specified OCCT with supporting of how to improve the patient education. By revising the literature, continuous education and training for pharmacy staff has an important setting in the guideline generated for oral chemotherapy. [5, 12] As stated in recommendations from ASCO at 2013; [13] healthcare professionals should attend orientation programs and routine training courses specific to their roles. The training programs should be approved by an oncology organization or appropriate local organizations.
Parallel with this study, the previous published studies show variable percentage for applying continuous training program. For example, in Bourmaud et al. (2014) , [3] 36% of the clinicians provided training to the other healthcare team members whom will educate their patients. [14] reported that, one third of organizations provided special training for those who responsible for patient education. Moreover many studies from the literature identify gaps in the pharmacists knowledge regarding OCCT and their confidence to educate patients. For example, in study across Canada [15] indicate less than 10% of community pharmacists felt confident in educating patients and 24% of them have knowledge about common dose calculation. Another study in Saudi Arabia [16] represent that pharmacist knowledge were suboptimal to educate patients and it reported that 20% have adequate knowledge and only quarter are confident in educating cancer patients. Those studies and our study are highlighting to the diversity in applying continuous pharmacists training program for OCCT.
Study had done in America
The drug information center of the hospital standardized prescription information which are matched many standard and guidelines. [5, 10, 13] The prescriptions in RICK hospital are hand written and it was attached with patient file when coming at the pharmacy for dispensing. May studies [3, 4, 17] 
Frequency Percent
Refer to his physician immediately 25 62.5
Tell him he/she need supportive treatment and refer 9 22.5
Missing response 3 7.5
Advise to take any OTC drugs 3 7.5
Total 40 100.0 reported that the using of the hand written prescription was commonly prevalent, while the using of electronic system prescription was highly encouraged and stated in many guidelines [11, 12] which may reduce errors.
The pharmacists reported diversity when checking prescription. They are considered the dates and drug name as crucial points for them to Check. Dosage according to body surface area, appropriateness of drugs and lab investigations are in less priority with variable percentage among pharmacists whom check it. These result was resemble to the O'Bryant [14] and Bourmaud et al. [3] studies in which lack of standardization was reflected in the prescriptions information.
77.5% of pharmacists participated in educating patients for the first visit only verbally without using special written educational materials. When comparing these results with the standard guidelines [5, 13] it was stated that the patients should be educated using verbal and written manifestation. In addition, the awareness should be increased toward the needs of regular monitoring arrangements. The result of our study was shown that 38% of pharmacists told patients to come for regular monitoring and 21.9% of them counseling the missing dose issue. Moreover, only 2% of pharmacists counseled patients about teratogenicity of these drugs and advised them to avoid pregnancy. Moreover many studies emphasize the role pharmacist specifically in the first consultation visit for example, in Simchowitz et al. [18] (2010), pharmacist is considered as an important information source after clinician, but the participants believed that the initial prescribing encounter should have included more education. While in Bourmaud et al. [3] study 28% of the centers had developed addition of therapeutics education materials for the patient at the first visit, while 12% of the clinicians who participated in this study holding regular workshops with their patients. In Conde-Estévez et al. [4] 44.2% of hospitals classified as level II and performed an initial counseling visit with a pharmacist by 98.8%. It also providing written educational materials and monitoring adherence. In the study published in the BMJ in 2007, [17] they found that 95% of the patient education was by the pharmacist, while the physician shared responsibility for educating patient.
Although 85% of pharmacists received complaints about drugs, only 28.1% of them counseled patients about the side effects of the drugs. The more experienced pharmacists have significant role in response to complaints and clarifying side effects. In previously published studies such as Bourmaud et al.
(2014), [3] 39% of the clinicians they said that they recalled at least one serious adverse event over one year and 80% of them said that they are worried about the risks of oral chemotherapy. In Simchowitz et al. [18] the participants raised concerns regarding their lack of preparedness for side effects and their unfamiliarity with the possible techniques to mitigate drug toxicity.
Regarding drugs interaction the study revealed 9.4% of the pharmacists discuss the possible interactions of drugs regimen with herbs or other medicine. 76% of them advised patients to take their drugs before or after meals to avoid interactions. In Segal et al. [19] noted that drug-drug or drugfood interactions should be considered when using oral chemotherapeutic. Interaction of these drugs could be with over the counter (OTC) medication (e.g. methotrexat (MTX) with Nonsteroidal Anti-infammatory drugs NSAID or aspirin). ASCO guideline [13] and Carrington C [10] stated that reviewing the current medications should be performed with the patient to identify potential medication interactions or interference with dietary intake.
For the proper drug handling and storage at home setting, more than half of pharmacists direct patients how to deal with their medicine. Clinical guidelines [5, 11] recommended using of label for each medication. In another studies [18, 20] participants were worried about proper handling by non-patients and hand washing before and after drugs administration.
The second logistic model studied the correlation between three variables on pharmacists (ages, years of experiences and work load) counseling patients at first visit. The model reveled significant variable interaction, goodness-of-fit chi-square=13.226, p-value=0.004 with the predictive ability of 28.8% of the variance in counseling stance. Moreover, neither age nor dispensing load were nominated as significant contributors; however, having experience less than one year reduced the chance of initiating counseling by 93% as compared to more experienced candidates (Wald=5.378, p-value=0.020 and OR=0.007).
Pharmacist's age showed increased odds of prevalence with the 20-30 years aged candidates as they were 4.662 times more liable to initiate counseling compared to 31-50 years aged pharmacists who tended to have 79.6% lesser probability of counseling initiation.
CONCLUSION
In conclusion, the implementation of safeguard dispensing guideline of oral cytotoxic chemotherapy in RICK hospital was shown to be diverted among participants. In addition, the educational role of pharmacist toward these drugs was based mainly on their experiences. Improvement of pharmacy staff training program with specification of oral chemotherapy was highly recommended. The results suggest that, using of check-list points in patients counseling will make it uniformly, reduce medication error and achieving the therapeutic goals.
